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サトイモのプロトプラストの単離と培養
佐藤賢
Isolation and culture of Clocasia antiquuorum protoplasts : Kenichi SATO (Tokyowoman's Callege of Physical 
Education, Fujimidai, Kunitachi, 4-30-1, Tokyo, Japan 
Abstract : The present study was carried out to establish the isolation and culture of protoplasts as a fundamental 
research of mass production in Colocasia antiquorum. The osmotic pressure of isolation medium was thoroughiy 
examined. After treated plant materials for 4 hrs with a enzyme solution ajusted osmotic pressure with 0.5M mannitol, 
protoplasts were cultured under the optimum condition in a medium containing 0.48M mannitol. During culture, the 
tendency of protoplast dedifferentiation was observed, a increase of RNase activity, a fal of chlorophyll content, an 
accumulation of starch grain in chloroplasts, and a reduction of chloroplast size. To retard of protoplast dedifferentiation, 
several kinds of culture medium were examined. Consequently, a medium containing 2.4-D lmg/R, and kinetin lmg/R, 
brought about the most excellent result, and a culture medium 8P was effective to maintain the cellular activity, 
especially an addition of a antioxidant, a -tocopherol, into a culture medium. 
















































































ンと 6BAを用い， 2.4-Dとカイネチン， NAAと
6BAの組み合わせで添加した。なお，その際の各
ホルモン濃度は， 0 0.1 0.3 1.0 2.0 10.0 
mg/R,とした。
培地を検討する際は， Murashge& Scoog培地の他，
Nagata & Takebeの培地6)B 5培地7)及びB5培地の








培地に aートコフェノール（ビタミン E) を添加
してプロトプラストに与える影響を検討する際は，
Murashige & Scoogの培地に 2.4-Dとカイネチン各l
mg/R,と3％サッカローゼを加えたものを基本培地と















649μmの吸光度を測定した。 Fig.1 Unpretreated protplasts 



































































































Etfects of osmotic pressure on protoplasts yield 
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 
Mannitol concentration (M) Culture days 
Fig.3 Etfects of osmotic substances 

















viability of protoplasts cultured with different 
hormone concentration 
゜
0.1 0.3 t.0 2.0 10 
゜
iヽ 43 39 ム7 48 26 
0.1 49 8ヽ 5ヽ 6ヽ ム4 33 
0.3 41 53 50 52 lヽ 32 
1.0 so 36 2ヽ 55 53 32 
2.0 8ヽ しヽ 5 39 36 32 
10 13 21 18 15 23 13 
イネチンの単独よりも，双方を加えた方が生存率が

















Relative chlaropyll content of protoplasts cultured 
with different hormone concentration 
0.1 0.3 1.0 2.0 10 
゜
100 no 121 189 983 195 
0.1 65 45 59 36 73 1ヽ7
0.3 57 62 邸 47 ？ 恥
1.0 63 82 102 151 126 
2.0 28 76 56 107 67 
10 
Table3 
Total protein content of protoplast cultured 































































RNase activity of protoplasts cultured with 
different hormone concentration 






































































Table 5 Viability, chlorophyll content, RNase activity, and total 
pretent content of orotoplasts cultured in different medium 
Viobility 
(Chlμgo/[IO"g甜p-品.pt.) RN匹aseivlty TcO'fo（n四qtleIpnI1"9t ”e.pi n t.) 




































Table 6 Viability, RNase activity and chlorophyll content 











Table 7 Effects of a-Tocopherol on viability, RNase activity, and 
chiorophyll content of protoplasts on different medium 
Viability RN叩~ activity Chloro(phμygl ／cIO'onprt.enpt .)
MS 53 100 0.84 
MS• FBS 52 40 1. 71 
MS • FBS • EtOH 27 47 2.47 
MS • FBS • f. Tcx:. 50 35 2.02 
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Table 8 Chonges of viability, total protein and RNase acticity 






















































Table9 Changes of cell sizu, chloroplast size and chlorophyll 
content of protoplasts during culture 
Oday 7doys 
令
Cell size (}Jm) 51 long axis ?S 63 
short axis 68 78 
Chloroplast size 9.3 1鼻。 I t.4 
(μm) 






























Fig 4 After isolation in 0.5M mannitol sol. 
with enzymes. 10 dys after cultiveit 





Fig 5 Focused on chloroptasts in the 
same method as Fig.4. 
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(Machallら， 1967,-・,; Chengら， 1984_, ; Weckman 
23) 24) 25) 
ら1984 ; Maeら， 1983, ；Thiman.1985) 
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そして，老化の際に RuBP  Caseの活性や光合
成活性が落ち，（Thomasら， 1983)26) また，葉緑体












30) 31) 32) 
(Wilkins,1967 --, ;Skoog,1970, ; Hall,1973 -, ; Kaul 
3) 34) 25) 
1974;;'; Tetleyら，1974;~,; Thirunanら， 1985) な
お，一方のオーキシンの老化への作用は明らかでは
ないが，ヌクレアーゼ活性を制御するという報告も













かも知れない。 (Yoshida,1961, 35), 197 4,36) ; Choeら，
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